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What is Remote Sensing? 

  
Measurement of some property 
of an object by a recording 
device that is not in physical 
contact with the object. 
 
Goal: To obtain the most 
accurate measurement using the 
most appropriate sensor on the 
most practical platform. 

Learning something about an object without touching it 
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What Are Remote Sensing 
Systems? 

Sensors 
on 
Satellites 

Eyes 
Ears   Nose 

Sensors on 
Aircraft 
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Remote Sensing Systems Are 
Composed of: 

§ Two components: 
§ Data collection system(s) = Sensor 
§ Platform to carry the sensor 
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Sensor System 
 A sensor system records electromagnetic 
(EM) radiation detected as a combination of 
reflected solar radiation and emitted radiation 
by an object 
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The Electromagnetic Spectrum 

Remote Sensing Basics 6 



The Electromagnetic Spectrum 
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Wavelength and Frequency 

 
λ = wavelength (m) 
f = frequency (cycles/second, Hz) 
c = speed of light (3x108 m/s) 

Units of wavelength: 
Nanometers:  1 nm = 10-9 m 
Micrometers:  1 µm = 10-6 m 
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Absorbed 

Transmitted 

Diagram of Light Interactions 
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Spectral Pattern Analysis 
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Spectral Pattern Analysis 
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Types of Platforms 

ü Satellites 
ü Aircraft 
ü Ground systems 
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Analog versus Digital 
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Why Use Remotely Sensed Data? 

§  Is usually is less expensive than ground data 
§  Provides a “bird’s eye” (synoptic) view 
§  Can sense data that humans are incapable of 

measuring (e.g., infrared) 
§  Allows for various spatial and temporal 

scales 
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Historical Perspective 

§  1860’s - First aerial photos from balloons 
§  1940-50’s - Widespread us of aerial photos (WWII) 
§  1960’s - First satellite images 
§  1970’s - Landsat MSS, airborne scanners 
§  1980’s - Landsat TM, SPOT, AVHRR 
§  1990’s - Airborne digital cameras, RADAR, IRSc&d, 

release of classified data, failed launches 
§  2000’s - New satellites, improvements in airborne digital 

cameras, LIDAR 
§  2010’s – Higher spatial & spectral resolution, extensive 

use of LIDAR, Hyperspectral, UAS  
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Sensor Types 
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It has gotten a little crowded 

   

Remote Sensing Basics 18 



History of Landsat 
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Landsat MSS 
§  Launched 1972 
§  Spatial resolution = 80m 
§  Spectral resolution = G, R, 

and 2 NIR (bands 4, 5, 6, & 7) 
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Landsat TM 

§  Landsat 4 launched 1982 
§  Spatial resolution = 30 m 
§  Spectral resolution = 7 bands 
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Growth in Las Vegas 
Las Vegas Time Lapse 1972-2010 
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Landsat 8 

§  Launched Feb. 11, 2013 
§  10 bands – 8 on OLI & 2 on TIRS 
§  30 m pixels 
§  12 bits 
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